Abstract Ornithological studies often rely on large temporal scale ringing datasets as source of information. However, basic descriptive statistics of collected data are rarely provided. In order to fill this gap, here we present the first item of a series of exploratory analyses of migration timing and body size measurements of the most frequent Passerine species at a ringing station located in Central Hungary . First, we give a concise description of foreign ring recoveries of the Pied Flycatcher in relation to Hungary. We then shift focus to data of 2860 individuals deriving from the ringing station, where birds have been trapped, handled and ringed with standardized methodology since 1984. Timing is described through annual and daily capture and recapture frequencies and their descriptive statistics. We show annual mean arrival dates within the study period and we present the cumulative distribution of first captures with stopover durations. We present the distributions of wing, third primary, tail length and body mass, and the annual means of these variables. Furthermore, we show the distribution of individual fat and muscle scores, and the distribution of body mass within each fat score category. We distinguish migration periods (spring and autumn), age (i.e. juveniles and adults) and sex groups. Our aim is to provide a comprehensive overview of the analysed variables. However, we do not aim to interpret the obtained results, merely draw attention to interesting patterns, that may be worth exploring in detail. Data used here are available upon request for further analyses.
Introduction
Bird ringing or banding is one of the principal and oldest methods in use to study various aspects of avian populations (Robinson et al. 2009 ). Overwhelming volume of data has been collected in over a century of bird ringing, and has been used excessively in a diverse array of disciplines. However, compared to the amount of data available throughout the world, concise descriptive information suitable for meta-or comparative analyses is sporadically available (Gienapp et al. 2007 , Harnos et al. 2015a . Though purely descriptive studies are often hard to publish within the framework of current hypothesisfocused science, we feel that such studies may well play an outstanding role in generating new hypotheses for future studies. For this purpose, it is essential that descriptive studies must apply the most appropriate statistical methodologies (Harnos et al. 2015a . The bulk of currently available ringing data is often derived from large temporal scale projects like permanent ringing stations, where massive amount of individuals of various species are trapped simultaneously . These projects generally apply standardized and similar methodologies in trapping, handling and data collection, thus information derived from these sites is suitable for location-wise comparisons (Schaub & Jenni 2000 , Marra et al. 2004 , Schaub et al. 2008 , Tøttrup et al. 2010 .
Here we present exploratory and descriptive statistics on the migration timing and morphometrics of the Pied Flycatcher between 1984-2015 from a Central European ringing station (Ócsa Bird Ringing Station, Hungary, see Csörgő et al. 2016 for details) .
The Pied Flycatcher is a small, insectivorous passerine of the Muscicapidae family. The breeding plumage is sexually dimorphic. The upperparts of males are black contrasting the white forehead, wing patches and underparts, whereas the upperparts of females and juveniles are drab. Pied Flycatchers are polytipical with 4 subspecies, namely F. h. hypoleuca, F. h. sibrica, F. h. iberiae and F. h. speculigera. Plumage varies across races, differing predominantly in upperpart colouration, and in the extent of white in the forehead and wing patches. The breeding distribution ranges from Western North Africa through most of the European continent reaching well into Central Asia. The nominate subspecies is found in continental Europe excluding the Iberian Penninsula where it is replaced by F.
A. Harnos, P. Fehérvári, I. S. Piross, Zs. Karcza, N. Ágh, Sz. Kovács & T. Csörgő 111 h. iberiae. F. h. sibrica breeds in Siberia, while F. h. speculigera is found in the coastal regions of Western North Africa (Cramp & Perrins 1993 , Taylor 2006 .
The Pied Flycatcher is classified as Least Concern in the IUCN Red List, however the European population is seemingly decreasing (BirdLife International 2016) . It is a sporadic to rare breeder in Hungary, predominantly found in the Southern Great Plain, Alpine Foothills and Zala Hills (Hadarics & Zalai 2008 , Török 2009 ). Pied Flycatchers may hybridize with the closely related Collared Flycatcher (Ficedula albicollis) in areas where the two species are sympatric like in Hungary (BirdLife Hungary 2016) . Pied Flycatchers inhabit deciduous forests throughout the breeding distribution range where they nest in tree cavities. They constitute model systems of various behavioural disciplines, hence their mating and parental care have been extensively studied (Lundberg & Alatalo 2010) . Their mating system is social monogamy and successive polygyny (i.e. males may be polyterritorial and may mate with multiple females; Haartman 1951 , Alatalo et al. 1981 , Dale & Slagsvold 1996 . The parental care is generally biparental (Moreno et al. 1995) with variation in male contribution largely depending on the number of female partners (Lifield & Slagsvold 1990 ) among other traits.
All subspecies are obligatory long distance, trans-Saharan migrants. In the autumn, Pied Flycathcers migrate between August and September in Europe (Cramp & Perrins 1993) . The large scale spatial pattern of ring recoveries from this season indicate a general south-western bearing with the most important known stopover (refuelling) sites being in South West France, North West Spain and North Portugal (Jones 2002) . Birds ringed in Scandinavia and North West Europe are recaptured from the Atlantic coasts of France, Spain and Portugal to the Czech Republic, Austria, North Italy and North West Africa (Bønløkke et al. 2006 , Fransson & Hall-Karlsson 2008 , Valkama et al. 2014 . Recaptures in the Czech Republic originate mainly from Sweden and Finland, with a handful of Ukrainian and Russian recoveries, including an individual east of the Ural mountain range (Hromádko 2008) . The birds are territorial on the stopover sites and accumulate fat reserves for onward migration.
Their wintering grounds are in tropical West Africa, ranging from Guinea to Ghana (Cramp & Perrins 1993 , Salewski et al. 2004 . Pied Flycatchers are territorial and show high site fidelity during wintering (Salewski et al. 2002) .
Little is known on the spring migration routes in Africa, although in Europe it probably leads further east; over the northern part of the Apennine Peninsula and Central Europe (Cramp & Perrins 1993 , Fransson & Hall-Karlsson 2008 , Spina & Volponi 2009 , Bairlein et al. 2014 , Valkama et al. 2014 .
It is a common migrant from mid-April to mid-May in spring and from late August until mid-September in autumn in Hungary (Hadarics & Zalai 2008 , Török 2009 ). Pied Flycathers are regular and common passage migrants at the Ócsa Bird Ringing Station, the source of data analysed in this paper.
Our aim is to provide a comprehensive overview of migration timing, body size measurements and inter-annual changes in these variables. Hopefully, these patterns will help formulate research questions and provide information for further higher level analyses. However, we do not aim to interpret the obtained results, merely draw attention to interesting patterns, that may be worth exploring in detail.
Materials and methods

Bird ringing data
The Ócsa Bird Ringing Station is situated in Central Hungary (N47.2970, E19.2104) in the Duna-Ipoly National Park in the immediate vicinity of Ócsa town. The study site is characterized by a post-glacial peat bog with mosaic of habitats that include open water surfaces, reedbeds, bushy vegetation and forests. It is situated in a humid continental transitional climate zone (for further details see Csörgő et al. 2016, ocsabirdringing.org ) . Birds were trapped with standard mistnets located in standard locations throughout the study period. Trapping effort is seasonal and changed over the years (see Csörgő et al. 2016 for details).
The day of the year of first capture in spring and in autumn separately was considered as arrival (migration) timing of individual birds. Stopover duration was calculated as the difference of within season last and first captures excluding within day recaptures. Biometric measurements were taken following strictly standardized methods (Szentendrey et al. 1979 , EURING 2015 . Only data of the first captures were used in the analysis. We distinguished first calendar year birds (juveniles) from adults as well as the sexes in both age classes upon plumage characteristics (Cramp & Perrins 1993 , Svensson 1992 , Demongin 2016 , and we present all results according to these groups. We present data for spring and autumn migratory seasons separately; birds caught before the 145 th day of the year were considered to be spring migrants. A total of 2860 Pied Flycatchers were captured and ringed between April and September; 268 males and 176 females in spring, 120 adult males and 196 adult females, 975 juvenile males and 657 juvenile females in autumn (the age or sex of the rest of birds were not defined) in the study period of 1984-2015. This total value constitutes ca. 26% of the 11,044 Pied Flycatchers ringed in Hungary in this period.
Statistical methods
To describe daily and yearly capture frequencies and the cumulative distribution of the date of first captures with recaptures, we used the functions of the ringR package (Harnos et al. 2015a) . Descriptive tables (mean, median, standard deviation (SD), minimum (min), maximum (max) values and sample size (N)) on the timing of migration, stopover duration, the length of wing, third primary and tail, and body mass were created by the data.table package (Dowle et al. 2013) , which is highly effective in calculating summary statistics for different groups and subsets. The annual mean values of timing, body mass, wing-, third primary and tail lengths are plotted against time (year) on scatterplots. Loess smooth lines were fitted to highlight trends (Cleveland et al. 1992 ). The distribution of the same variables were represented with histograms and overplotted smooth histograms. Boxplots were used to show the body mass distribution by fat score categories. Fat and muscle score frequencies are shown using barplots. We distinguished seasons,age and sex groups throughout the analyses. For more details on the analysis, please visit ocsabirdringing.org. All analyses were done in R 3.2.2 (R Core Team 2015).
Results
A total of 6 foreign recaptures were recorded between 1951 and 2016 in relation to Hungary ( Figure 1 ). Annual capture and recapture frequencies at the study site are shown in Figure 2 . Within-year capture and recapture frequencies, together with cumulative distribution of individual first and last captures are depicted in Figure 3 , while their respective descriptive statistics are presented in Tables 1-2 . Changes in annual mean arrival dates throughout the study period and the distribution of within-year migration timing according to season, age and sex are presented in Figure 4 . The trend of annual mean wing lengths and the distribution of wing length measurements according to season, age and sex are shown in Figure 5 , while their respective descriptive statistics are presented in Table 3 . Table 5 ) and body mass ( Figure 8 , Table 6 ) are presented in a similar fashion. Body mass in relation to season, age and sex and fat scores are visualized with boxplots in Figure 9 . Finally, the distribution of fat and muscle scores grouped by season, age and sex can be found in Figure 9 b,d,f and Figure 10 . 
Discussion
The exploratory analyses of timing and morphometrics of the Pied Flycatcher revealed several patterns of interest. Apparently, there is considerable variation in inter-annual capture and recapture frequencies (Figure 2 a,b) with disproportionally more recaptures (Figure 2 a,b) and longer stopover duration (Figure 3 b,d ,f,h, Table 2 ) in autumn. Evidently, the lack of captures of all age groups during the breeding season corroborates that there is no local breeding population at the study site (Figure 2 a,c) . We have previously shown biased sex ratios within migration waves (Harnos et al. 2015b ) that are clearly visible from the descriptive statistics (Table 1 ) and from the fat and muscle score distributions ( Figures  9-10) . Migration timing in spring shows indications of increased protandry (Harnos et al. 2015c ) and that the distribution of arrival timing in spring of both sexes is seemingly bimodal (Figure 4 b) . On the other hand, this pattern is not characteristic of the autumn migration timing. In general, wing-, third primary and tail length descriptive statistics (Tables 3-5) show that males have larger mean and median values, which is more apparent when viewing the distributions of these variables (Figures 5-7 b,d) . However, sex-specific differences in histogram shapes seem to decrease in case of juveniles (Figures 5-7 f) . Contrastingly, body mass descriptive statistics and distributions show hardly any sex-specific differences across age groups and seasons (Table 6, Figure 8 b,d,f) .
Our results show that comprehensive exploratory analyses may reveal intriguing patterns, which may be investigated in more detail in the future. We however emphasize that although the temporal extent of the data reported here is considerably large, all information presented here derives from a single location and thus has to be interpreted accordingly. Nonetheless, we hope that our results will help researchers conducting comparative or meta-analyses with baseline data and may also encourage others to report their data in a similar fashion. We also seek cooperation with interested parties and are willing to share all data reported here. Please contact the corresponding author for details.
